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AT THE SURFACE The hydrocarbons in the shale flow up to

ORJUST BELOW the surface under pressure where they
are routed to be refined for use.

Natural gas will be sent to a compres-
sor station and then transported for
use via pipelines.
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&2 - . : 20" diameter “conductor”casing is
Groundwater i ] R - installed through the soil and into
: . Y . bedrock to stabilize the upper portion

e o o B of the well.

SURFACE TO APROX. 13%" diameter*surface” casing is
500 FEET installed and cemented withina 173"

diameter borehole to 50' or more
below fresh groundwater (maximum
depth of about 1,000") and serves to

e e isolate and protect fresh groundwater,
 sod ,r"‘ | 3 from deeper brines and hydrocarbons.

M

SURFACQTGAPROX. 9 3%," diameter “intermediate” casing is
_ 2000 FEET | —— installed and cemented within a 12%"
-— | 3 S 3 . diameter borehole to a depth of

MARCELLUS WELL — " approximately 2,000' to seal off shallow
- hydrocarbons and brines and prevent
them from migrating upward.

e

SURFACETO pi 5%" diameter *production”casing is
installed within a 73," diameter bore-
5000-9000+ FEET: hole that is drilled vertically and then
graduallyturned horizontally into the
producing zone of the shale.
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urface/Groundwater Protection

MARCELLUS CENTER

MCOR

FOR OUTREACH AND RESEARCH




Sources: J. F. Kenny, N. L. Barber,iutSon K. SLinsey J. K. Lovelace and M. A. Maupin. 2@&imated Use of Water in the United States in 2005.
Geological Survey, Circular 1344

Graphiaupdate based ofPennsylvania Angler & Boatd?A Fish & Boat Commission. January/February, 2011

*Shale estimate based on 1,200 wells per year at 4.5 million gallons per well mddt8tal water demand ~3mdgof water reuse
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